Student access to computer technology is a financial concern ... the extent to which computers are used after purchase is determined by t he enthusiasm of the staff and the su pport given to them by th e administration.
Factors which Influence the Effectiveness and Utilization of ComputerBased Programs: Implications for Decision-Making
by Dr. Dave Honeyman The attitudes and perception of educators concern ing instructional and management uses of the microcorn puter ha.e changed in recent times. Rapid technologic al ad· vanCeS ha.e caused w idespread prol iferation of compute' techno logy within many aspects of educationa l ope rat ion A recent study by Talmls (1986) estimates that I.~ mil lion co mputers were In ope ration In pub lic sc hool s in 1986 and anticipates a 25 percent increase in that number during the 1987 sctlOol year, Th is situat ion has created problem s for many publ ic schoo l systems. The computer can no longe r be viewed simpl y as a te acher aid for instruction and programmed learn ing, o r as amanagement too l for attendance and record keepin\!; rather, the computer has become the basis of a new, indepe ndent, instruct ional program which inc lude s the studies of c om puter literacy, computer program ming, computer science and tec hno logy. and computer applications (Bear, t984 and Bec ker. 1983 )_ This rapid ad.ante In techno logy and the development of new, Inst rucllo nal programs has forced many sc hoo l sys· tems to make malo r decis ions on the estab lishment of mi· crocompu ter Instruct ional prog rams. Freq uently, these de· c isio ns are made by schoo l pe rsonnel unprepared to make acc u rate and informed dete rm inations abo ut the costs and app l icat ions of the new teChnology, Thi s lack of experience has often resulted in the deve lopment of ineffective and Dr. Dave Honeyman is an aSSistant professor In the Department of Administration and Foundation, Col· lege of Education, Kansas State University, Manhat· tan, Kansas.
Educational Considerations, Vol. 13, No.3, Fall 198B under-util ized computer projects (H oney man and Honey· man. 1985) .
Many school systems which ha-e in itiated mic roco m· puter instructional programs have encountered great d iff i· cult ies in mea5uring the effectiveness, and the uti lizat ion of microcompute r equi pment used in these programs (Seide l, 1980) , A lack of quan tit ative information on the effective· ness and use of exist ing programs has hampered the deve l· opment of new programs and im peded the spread of com · prehensive programs to other school system • . The answers to questions concerning cost s, planning. stall commitment to the use of microcompulers, arid the inservice l rain ing of employees are needed in order to pro.ide informat ion useful to school pe rsonnel making pol icy dec is io ns about the development of compute r·based programs (Gress, 1983 )_ Purp05e 01 Study The pu rpose of this stUdy was to determi ne whethe r or not relat ionships existed between the variables 1) effectiveness, and 2) uti li zati on of microcompute r inst ructio nal programs and 14 selected facto rs which were bel ieved to eflect these variable s. Of impo rt ance to this study we re the fol lowing quest ions;
1_ Is there a relationsh ip among the demographi c factors -s ile of the sc hoo l divis ion , income of the community. wea lt h of the co mmunity. and the tOlal operating budget of the sc hool divis ion. taken Independently and in combinat ion, to; I)th e measures of effective ness, and 2) the meas ureS of uti liution of microco mputers?
2. Is the re a relat ionship among the organizational facto rs. wil lingness to pay, and planning time by adm in is trators and teache rs to: I) the measures of effectiveness, and 2) the meas u res of util ilat ion of mic roco mputers?
3, Is Ihere a re lationsh ip among the inseN lce factors, totat computer retated inseN ice time offered, le.e l of Inse rvice traini ng provided for principal s and teachers to; 1) the measures 01 etficiency. 2) the meaSu reS of effect iveMss. and 3) the measures ot ut ilizations of micfocomputers?
4. Is there a retationsh ip among the degree of Com put· erilatlon facto rs, the numbe r of units in seN ice, and the number of years of the mic rocomputer program ope ration to: t) the measures 01 effect ive ness, and 2) the measures of ut il iZ3tion s of microcomputers?
The depende nt variables used as meas ures at the effectivene ss and the uti lization of microcomputer instructiona l programs were described as fol lows:
Effecl'""noss-The percentage of students in average dally me mbers hi p (ADM), participating in com puter titeracy and computer program ming programs oftered by schoo l district s included in the sam pte_ UtllIl~tion-The a.erage numbe r 01 hours per week that microcomp uters were in actual use for COUfses in computer I iteracy. and com puter programml ng in the school systems sUNeyed,
The independent factors selected for th is study inctuded the followin\!, Demographic Factors:
I . Tile st udent enrollment of the schoo l system surveyed, 2, The per capita wealth (assessed valuat ion ot reat property) of their community, 3, The per capita income level of the communi t y, 4, The tota l operati ng budget 01 the schoot system, Student access to computer technology is a financial concern ... the extent to which computers are used after purchase is determined by t he enthusiasm of the staff and the su pport given to them by th e administration. Talmls (1986) estimates that I.~ mil lion co mputers were In ope ration In pub lic sc hool s in 1986 and anticipates a 25 percent increase in that number during the 1987 sctlOol year, Th is situat ion has created problem s for many publ ic schoo l systems. The computer can no longe r be viewed simpl y as a te acher aid for instruction and programmed learn ing, o r as amanagement too l for attendance and record keepin\!; rather, the computer has become the basis of a new, indepe ndent, instruct ional program which inc lude s the studies of c om puter literacy, computer program ming, computer science and tec hno logy. and computer applications (Bear, t984 and Bec ker. 1983 )_ This rapid ad.ante In techno logy and the development of new, Inst rucllo nal programs has forced many sc hoo l sys· tems to make malo r decis ions on the estab lishment of mi· crocompu ter Instruct ional prog rams. Freq uently, these de· c isio ns are made by schoo l pe rsonnel unprepared to make acc u rate and informed dete rm inations abo ut the costs and app l icat ions of the new teChnology, Thi s lack of experience has often resulted in the deve lopment of ineffective and under-util ized computer projects (H oney man and Honey· man. 1985) .
Factors which
I . Tile st udent enrollment of the schoo l system surveyed, 2, The per capita wealth (assessed valuat ion ot reat property) of their community, 3, The per capita income level of the communi t y, 4, The tota l operati ng budget 01 the schoot system, o.ganll.tlon F.ctort: 5. ,. -.. IIIIn.gness to pay" rallo to< microcomputer proIjlrams.
6. To tal lime s pent on plann ing the mlc rocompUte.
program. (Seidel, 1980 Oeparl menlol Educ.tion began to~"pdala on oomputers in schools). were t""en from th e Questionnaire ""d ressed to superi ntendents and Inc looed In th e analysis. 
7.

Edu ce/lons l Considerations
Analysis ollhe Dala D~sc riplive Prolile: a descrl pl lve profil e was de_e loped and used to add deta il to thi s study_ This profile, see Tab le I, inc"'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''".",,'''''''''''''''''''''~'''
"
Average utilization of mic rocompute rs pe r school bu il ding 3_27 hrsiweekl mach ine
Step-wise, mu ltip le regression analysis was se lected to test for re lationships between each dependent variable and the fourteen Independent factors. Mult iple corre lation coefficients, R, were developed and used to delermlne the degree of dependence of the dependent variab les on the in· dependent lactors. The goodness of fit of the reoress ion equation ... as then obsefVed by determining R2, the coeff icient 01 determination.
All possib le relationsh ips were testM in itially by Pearson prod uct ·mo ment correlation ana ly SiS, and then by step-... ise multiple regression ana ly SiS and sign ificance was set at the 0.05 leve l of confidence. ThB RBlallonshlps Bet ... een Effuctl ..... ne$$ ftnd Selected F.ctors The zero-order, corre lation coefficient analysis 01 the relationships llet ... een effectiveness and the fourteen lac· tors resulted in one (1) stat istically sign ificant relatlonshi p. This relationsh ip between effectiveness and w illi ngness to pay was significant at greater than om le.e l (r~O.~480).
(See Tab le 2.) As a result of this analysis II was determined that as the willingness to pay ratio Increased the effectiveness 01 computer· based programs In the schoo l districts surveyed would increase a. well "Signi fic ant < =0 _01
The step-wise mu ltiple regreSSion analysis WaS per· formed lor effectiveness and the se lected factors and the resu lts of this analysis are included In Tab le 3_ The factor w ill ingness to pay was the only slgnilicant factor in this equation (0.037), and accounted lor 19.2 pe rcent of the varianCe. A second step-wise mu ltiple regression equat ion, which analyzed effectiveness and the other factors exc lud· Ing willingness to pay, produced no s ig nificant changas in eithe r tne levels of s ignificance or the R2 _alues of the remain ing factors. Based on these findings the best predicator of the eUectiveness of microcomputer instruct ional programs , was Ihe wjlfingness to pay ratio of the school system. Utilization of microcomputers was show n to retate pos· it ive ly and signif icantly with total InsefV ice planning time, (r = .3692). As a rasu lt of this analySiS, it ... as found that In. creases in the leve ls 01 In service train ing for al l personnel were reflected in Increased utilization of microcomputers by schoo ls in that school system. An initial step·wlse multiple regreSS ion analysis ... as poertOfmed IOf the variable ulilizaHon with the selec ted fac· to.s. The ",suits 01 thl$ a nalysis are summarized In Table   5A . The tactOfI ',ulervtce time, per c""ila in<:Omfl. preHnce ot. ,uppreslOrv8ri8ble operating within the caJculatlon.1t was deterrn irMId th8t this supprenor v,,18I)1e was CIOH ly retatlld to one O. more of troe top li'ttl l.eto ra. and causlld the lacto.l nse .... ico training for t. ac h." to load fi.st yet explain less va nance than the lac tor ente red 81 Ste p 2, Income 01 co mmu nity, A seco nd step·wi se mult ipl' reo gresslOn analys is was perfo rmed which exc lua.Jd inco me. ope rating budget. wi ll in g ness to pay, and th e o.lg inal num· be. 01 comfl<J ters hom the calculation, The resutts 01 this anaJysls .r. wmm"i.zed In Table 58 . The cha nQa In order· ing ot this MeQrlo(l equation Indicated that the per cll9lta In· com. ot th. community fac to r was sha ring variance with o ther varlablee..,d when taken in comblnallon with pe •.
centage ot Inservlce training tor t.ach." lrom the llret anal· yais Increased the amounl ot eJ<plained variance. A$ a r"""It, il "'as determ ined tha t the lacto~ to t.1 InHrvlee t..,lnlng time tor all school pernonne l, the per c~ita Income ."" ". .
'" "
The orlgl nll number of microcom fl<J" ra -.020
.
• " "Slg nllicant < _0.05 " Su,", Summ .rI" Respondents 10 the IU....., o. superintendents we .e 01· 'eA!<! an opporlunity to millie pereonnel comments and ret> ommendationlconcerning factor, Ihey pelC<!lV<!d as ImPOr. tant in the d ...... lopmenl 01 lhelr m leror;omputer inSl1\IO-tiona l programs. Ther. responles...., summarized in Tallie 6 and described below.
Twenty-seven questionairel (ijg percent) "",re ml umed with comments e. pl aining tnoM 'actor. superintendents considered crucial to Ihed_topme nt ot a microcomputer prog.am, and sUQ Qa slions 10. o th.re 10 lol low, As mport...!, 48 percenl of the s uperintendente Indicated teach e r inser' vice. the need to. Inte ns ive planni ng, 8I1d cu rric ulum developme nt were necessary pre requ isites lo r develo ping a mic rocomputer inst ructlone l prog ram, FOrly·lou r percent of th e s upe rintende nts a lso Indicated th. Impo rta nce 01 sui· lic ient leve ls of e quip men t, and tM need lo r well.planned J)<JIChllHs 01 equipment. Thlrly peICen l lndlcated they had hirlld. consultant or engaged. 1J)e(:lallat, and 20 pe.cent mentioned t hat enthusiaslle teachere, community memo bers. and school boaord members we .. Im POrf/lflt to the de· velopment al lhei, microcompUter Instructional program. 
, EaCh 01 these lactOlI we viti' conCllrn,; in the develop. .....,..,t ot any new instruction., PfOOram. 1"I"ooIy are especial ly appropriate when considering programs which require a targe financial comm itment. In Ord .. to MS<l",the eltec\lve ICC<III to equ,pment lltIee»i!,), for microcomputer Ins1ruc-l iona! IMOIlrnrns, school systems must plan 10 meet the needs 01 their entire ""lIent popul ation. The tollowing statemenl M ould be addretMld du~ng the p r~ss old_I· opl no s uch progrnrn., For the schools repofll "llin thl, , tudy access to Computer tl chnologyls 1 IInlnc l" concern.
In st ates wh ich have no ~rogra m e to assi st sc noo l districts purchase co mpute r equ ipm ent se rious equ ity ques· tlons must I>e addres sed to determine the extent to wnich wealtn. incom e, and community soc ioeconomic status in· tl uance a dislric!"s ability to deliver compute'..tJasad in· struction al programs. School personnel mu.t generate the su pport neces·
.sary to guarantee that illd8(fuate lundl w ill be m_ ... ail,..
Ille for the deYelOpment ot aucll programs. II reduct ions in avail al>le re5OUrc<!. result In Ifl' gmentltlon of the implementation process I he results will be higher long-term costs and lowe, paIIiclpalion . AI the ..... ,ysi s at the data In this study indicated w i th an_raoe willinoness to pay ratio of 0.0065, respondino SChool distric t s spent an _rage $118.65 tor each pupil recelvlno Instruc t«:>n on microcom· puters that ye ar, and del i vered s~ch programs to on ly 9.8 t per~nt 01 their student population . Yat districts which reported higher·tMn·avarag e effecti ve ness also reported wl ill ngr>ess to pay rat ios greater thM .012 (t .2 perce nt 01 the oane ral fund bud get)_ lOw levll ls 01 com mitment and l inan· clsl s upport pr;or to the Implementat ion of the prog ram reS~lted in lowe r part ic ipat ion and pres~mably in higher cost s.
Utlll • • tlon The analySiS 01 tile dala on ut ilization iOOic ated that per capita income at the community. tot " microcomputer 'nservlce training time lor all personnel. and w illingness to pay _re t n.e best predictors of ut lillation_ Pelhaps tile most ImjX>f1ant eonclu$ion dl!Yeloped ase result 01 this study Is <.IertYOd lrom the cormlation bet_n utilization and total lnsefVlc. lime . As the 005t single predictor of utilization. the level s 01 InseNlce training oltered t o achool person r>el may be the mo51 lmPOfllIflt i~dlcatOf o! the _ntual "se 01 computers In scl\oo ls. The tlndlng thai high levels ot microcomputer Inse rvlce training resulted in
